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ABSTRACT 

A weir was installed in Clear Creek from 1 July through 5 August to 
enumerate chinook salmon escapement and estimate stream 1 ife by 
tagging and subsequent carcass re.covery. A total of 168 chi nook a r.d 
79 summer chum sa 1 man returned to the weir. A 11 chum and 108 chi nook 
salmon were released upstream to spawn. Seventeen male and 29 female 
chi nook salmon were artificially spawned with an estimated 209,100 
eggs collected for Clear Hatchery brood stock. 

An aerial census made under poor survey conditions during peak 
spawning accounted for 43.5% of the total chinook salmon escapement 
(108 fish) while the peak ground survey estimate accounted for 46.3% 
of the total escapement. 

Although precise stream life of chinook salmon could not be 
determined, males were estimated to live slightly longer on the 
average than females. Age. sex, and size composition data on Clear 
Creek chinook salmon are presented. 

KEY WORDS: chinook salmon, Oncorhynchus tschawttscha, escapement 
enumeration, aerial census, stream ife, artificial 
spawning, egg-take, Yukon Rive~, Tanana River. Clear Creek 
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INTRODUCTION 

The Pacific Salmon Treaty, which was signed in March 1985, included the 
provision that Yukon River issues be taken up in separate negotiations 
between the U.S. and Canada. The specific issues to be addressed concern 
ownership and allocation of transboundary salmon stocks in this drainage. 
The two countries have met on several occasions s i nee April 1985 and 
deliberations have dealt specifically with chinook and fall chum salmon 
stocks, the two transboundary species. 

A significant percentage of Yukon River chinook and fall chum salmon are 
produced in Canadian waters. Estimates from recent studies have indicated 
that Alaska's average annual harvest of approximately 171,000 chinook 
salmon for the period 1982-1985 was composed of approximately 43% Canadian 
stocks {Appendix Table 1). 

An evaluation of the allocation problem requires that total 
p 1 us escapement) of each s pee i es be determined a nnua 11 y. 
total escapement to major spawning areas has been the 
information to acquire thus far. 

run size (catch 
Estimation of 

most difficult 

The Yukon River drainage is too extensive in size for comprehensive 
escapement enumeration projects on all major spawning streams. 
Consequently, low-level, aerial surveys have been the primary method 
used to obtain escapement information. It has been shown however, that 
peak spawning abundance measured by aerial survey methods is significantly 
lower than actual seasonal stream population of spawners (Bevan 1961, 
Neilson and Geen 1981, Cousens et. al. 1982, Barton 1986). As a 
consequence, the existing escapement data base on Yukon River chinook 
sa 1 man reflects trends in escapements based upon re 1 a ti ve a bun dance of 
spawners: but does not portray total spawning abundance. 

By obtaining a good aerial count of chinook salmon during peak spawning on 
a stream with known tot a 1 escapement abundance, the proportion of tota 1 
abundance represented by the aerial survey point estimate can be obtained. 
This will, io turn, eventually permit expansion of past aerial survey 
escapement records to tota 1 abundance for other chinook salmon spawning 
streams which are similar in physical and hydrological nature. 

Clear Creek, a second order tributary of the Nenana River, was selected for 
study in 1986 as· the Fisheries Rehabilitation Enhancement and Development 
(F.R.E.O.) Division operated a W!=!ir on this stream in 1985 to enumerate 
chinook salmon escapement. The 1986 weir operation was primarily funded 
and supervised by the Commercial Fisheries Division with equipment and 
logistical support provided by the F.R.E.D. Division. Egg-take operations 
were supervised by the latter Division. Although a portion of the chinook 
salmon which return to Clear Creek are of hatchery origin, such would not 
affect the relationship of aerial survey counts to total weir escapement. 
Further, it was felt that chinook salmon stream life data could be 
collected from this relatively small stream. 

Funding for this study was provided in part by a federal grant in support 
of U.S./Canadian negotiations and in part by the State of Alaska. 
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OBJECTIVES 

Overall objectives of the 1986 Clear Creek chinook salmon study were to 
determine timing and magnitude of adult salmon escapement and to collect 
age-sex-size information on the escapement. The following specific 
objectives were identified: 

1. Determine the timing and magnitude of chinook salmon escapement 
in Clear Creek by operation of a weir and estimate the proportion 
of the run which is wild versus hatchery-produced. 

2. Estimate the proportion of the total Clear Creek chinook salmon 
escapement represented by an aerial survey point estimate during 
peak spawning. 

3. Estimate the age, sex, and size composition of the chinook salmon 
escapement in Clear Creek from a sampled portion of the run. 

4. Estimate stream life of chinook salmon spawners in Clear Creek by 
tag and recovery methods. 

5. Assist the F.R.E.D. Division in collecting up to 900,000 chinook 
salmon eggs for hatchery brood stock. 

STUDY AREA 

Clear Creek heads in springs located approximately 1-2 miles north of 
Anderson and flows north for 10 mi 1 es to J u 1 ius Creek (Figure 1) . - The 
Clear Creek system has natural runs of cohos chum, and chinook salmon 
(Raymond 1986). Whereas coho salmon spawn in the upper part of the 
drainage. in Wood Creek, chi nook salmon primarily uti 1 i ze that portion of 
Clear Creek downstream of the confluence of Glacier Creek for spawning. In 
addition to wi 1 d stacks, hatchery re 1 eases of chum, chi nook, and coho 
salmon have been made in upper Wood and Clear creeks annually since 1982 
(Raymond and Skaugstad, in prep.). 

MATERIALS AND METHODS 

An adult salmon weir was supplied by F.R.E.D. Division and installed in 
Clear Creek approximately 100 yards upstream from its confluence with 
Julius Creek on 1 July. The weir was approximately 35 feet in length and 
constructed of one inch aluminum conduit spaced approximately 2 to 2.5 
inches apart (on center). A live trap measuring 4 by 8 feet was 
constructed on the upstream side of the weir into which fish could enter 
and remain until removed after sampling. 

All salmon returning to the weir were enumerated daily by species. Chinook 
salmon were measured to the nearest 5 millimeters from mid-eye to 
fork-of-ta i1, sexed by externa 1 examination, sampled for sea 1 es ( 3 per 
fish), and tagged in the left jaw with a numbered metal locking tag. 

It was anticipated that a portion of the chinook salmon returning to Clear 
Creek would be of hatchery origin. Upon their release as juveniles, 25% of 
all hatchery-released chinook salmon in Clear Creek were marked by removal 
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Figure 1, Salmon spawning areas in the lower Nenana River drainage. 
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of the adipose fin (Raymond, ADF&G, personal communication). Consequently, 
all adults returning in 1986 were examined for clipped adipose fins. In 
addition, male and female chinook salmon were peri odically placed into 
separate holding pens and held for egg-takes for Clear Hatchery brood 
stock. Accurate r ecords were maintained for all chinook salmon released 
upstream of the weir by date and tag number. All chum salmon were 
enumerated by sex and released. 

Periodic ground (foot and boat) surveys were conducted upstream of the weir 
to enumerate chinook salmon and recover tags from carcasses. An aerial 
survey was flown during peak spawning to enumerate chinook salmon 
escapement. 

RESULTS AND DISCUSSION 

Run Magnitude and Timing 

A total of 168 chinook salmon (91 males; 77 females) returned to Clear 
Creek during the period of 1 July through 5 August with the first fish 
arriving on 6 July (Table 1). It was estimated that 36 fish were of 
hatchery origin as a total of 9 (2 males; 7 females) possessed clipped 
adipose fins. Of the total -which returned to the weir, 108 were 
released upstream (67 males; 41 females), 13 died in holding pens, 1 
was entrapped and died in the weir, and 46 (17 males; 29 females) were 
used in egg-takes. 

Mundy (1982, 1984) developed a time-density model to describe salmon 
migration run timing. The pattern of the migration is described by the 
mean date of passage (a measure of the central tendency) and the standard 
deviation (a measure of dispersion}. These statistics are calculated from 
the proportion of the tota 1 escapement occurring each day. Further, the 
median date is the day on which 50% run-passage occurs. The mean date of 
run passage for chinook salmon in Clear Creek in 1986 was 20 July with a 
standard deviation of 5.7 days (Appendix Table 2). The median date was 19 
July. No significant difference (a = 0.05) was observed in timing by sex 
(Table 2}. Timing in 1986 was similar but slightly earlier than in 1985 
(Figure 2) . The mean and median day in 1985 fell on the same date; 24 July 
(Appendix Table 3). 

A total of 79 summer chum salmon (38 males; 41 females) were passed through 
the weir with the first fish arriving on 15 July. The weir was removed 
prior to the end of the run as the peak day of passage was 5 August with 
the arrival of 12 fish (Table 3). 

Egg-Takes 

Three chinook salmon egg-takes were made and supervised by F.R.E.D. 
Division personnel from Clear Hatchery: 

23 July 
29 July 
5 August -

11 females (54,000 eggs) 
16 females (137,500 eggs) 
2 females (17,600 eggs) 



Table 1. l>iily and c111111lative wir count5 of cbinoolt ul1011 retlll'fting to Clnr Creetc in 1986. 
------------------------- ------------

Total Chinook RHum l1kd 1nd UJIIIcdl Retvr11 of ltirbd Ot iftiiDic Only ll Total CbiJW;)Ok Released Above Weir b 
----------------- ------ ----------------

Jliily Cu.ulative Dlily Cllllu 1 at i ve Daily C..lahv. 

------------------------ ----- ----- --------- ---
Date Mille Fl!llilt lttf Jttf Niall Faull lftF Jttf Nih! Feule Mtf Mtf 

--~----------------------------------------------------------·-------------------------- ------------------
06-Jul 1 0 0 0 0 
07-Jul 0 0 0 0 0 
00-Jul 0 1 0 0 0 0 
09-Jul 1 2 1 1 0 0 
10-Jul 2 3 5 0 1 0 0 
11-Jul 0 5 0 1 0 0 
12-Ju1 1 1 6 0 1 0 0 
13-Jul " I 5 11 0 1 0 0 
n-Jul 10 7 17 21 0 1 0 0 
15-Jd 3 2 5 33 0 I 21 12 J3 3J 
JI)-Jul 6 l 7 .., 0 1 6 6 39 
17-Jul 16 15 31 71 0 1 IS 15 JO 69 
18-Jul 8 J 11 ee 1 z 7 J 10 7CJ 
19-Jul " " 8 90 0 2 2 J 82 
20-Jul 5 7 12 I Of 0 2 I 83 
21-Jul 2 2 4 106 0 2 1 1 84 
22-Jul 7 8 15 121 1 1 3 5 5 ecJ 
23-Jul 2 2 " 125 2 2 5 2 2 91 
24-Jul J 3 128 0 5 ' I 92 
2S-Jul I 6 7 135 l 6 2 2 94 
26-Jul 2 3 5 140 0 6 1 I 95 
27-Jul 3 3 143 1 1 7 I I 96 
28-Jul 3 6 g I~ 1 1 8 2 2 IJil 
29-Jul 4 " 15() 0 8 0 98 
30-Jul 3 J 159 1 g 3 3 101 
31-Jul 1 I 160 0 9 I 1 102 
01-Aq ~ 3 163 0· g 2 3 105 

02~ I 2 165 0 9 2 107 
OJ-Aug 2 2 167 0 g 0 107 

0.~ 0 Ui7 0 g 0 107 
os-Aill 1 168 0 9 I 108 

91 n Ui8 2 7 9 67 41 108 
---------------·------ ----------------------------
i 0\inook yi.on murfling with il clipped adipose fin _.. ClRr' Hatchery fi'!lh. 
b Chinook sal11011 not reloSid aboVI! •ir _.. artifitidly- tpillnld for ClHr tt.tc:blry brood atodt or elM dild in holding pens. 
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:able ~ C~i-square contingency table for testing differences in run ti•1ng by se~ 
fn Clair Cl'ftk in 1980. 

(1 July - 5 August> 

1-10 11-1:5 16-20 21-25 2£1-30 31-S Tohl 

Jlliles Arriving 3 18 39 12 12 7 91 
F'eulas Arriving 2 10 30 21 12 2 n 

Total Arriving s 28 69 33 2' 9 168 
Arrival Ratt Milas 0.60 0.64 0.57 0.36 o.:so 0.18 0.54 
Arrival Rate FNiles 0.~ 0.36 0.~ 0.64 0.50 0.22 o • .e 

Total 0\i-squre (;a) = 0.03 + O.SJ + 0.07 + 1.93 + 0.08 + 0.93 + 
0.04 + 0.&3 + o.oa + -2..28 + 0.09+ 1.09 a 7.78 b 

a Arrallglll in ordlf' of COJTB .... to the abcM contingec:y titlll. 
b Non-signifiWii Ia = 0.115 lith~ cii!Jree of~ X"2 > 11.0705) 
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Figure 2. Chinook salmon escapement run timing in Clear 
Creek, 1985 and 1986. 
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Table 3. Dally and c~AIIilatl ve ~~e1r counts of dlUII 
sdiOI'I r!turning to Clear Creek in 1986. 

------
Total Chua Sal10n llettll"n -----
Daily Cuaulative 

Date Jlale Fftlilt M+f JII+F 
----·-------

06-Jul 0 0 
07-JIJ! 0 0 
08-Jul 0 0 
09-Jul 0 0 
to-Jul 0 0 
11-Jul 0 0 
12-Jul 0 0 
13-Jul 0 0 
1~Jul 0 0 
15-Jul 3 2 5 ~ 

1&-Jul 2 1 3 8 
17-Jul 5 2 7 1:5 
18-Jul 2 1 3 18 
l,_Jul 2 1 3 21 
20-1ul l 1 12 
a-Jul J 3 25 
22-Jul :s 5 » 
23-Jul 0 30 
2~Jul 2 3 J.l 
25-Jul 1 1 34 
26-Jd 2 5 7 41 
27-Jul 4 2 6 47 
21-Jul 3 4 7 s. 
i5-Jid 2 2 56 
30-J.t 1 1 2 5I 
31-Jul 1 1 2 60 
01-AIIg 1 1 61 
~ 1 l 2 63 
03-Aug 1 1 ~ 

QHq 1 2 3 &7 
~ s 7 12 79 

38 41 79 
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A total of 209,100 eggs from 29 females (7~210 eggs per female) were taken 
for hatchery brood stock (Parks, ADF&G, personal communication). Seventeen 
males were used; some in more than one egg-take operation. At least three 
of the females and one of the males used in the egg-takes were known to be 
of hatchery origin. 

Spawning Ground Surveys 

An aerial survey of Clear Creek was flown by fixed-wing aircraft on 27 July 
from the mouth upstream to approximately the confluence of Foster Creek, a 
tributary of Wood Creek. An overall rating of 11 poor 11 was given to the 
survey due to substantial cloud cover and difficulty in seeing fish as a 
result of a dark river bottom. A total of 47 live chinook salmon were 
observed: 3 immediately downstream of the weir; 34 between the weir and the 
confluence of G 1 ac i er Creek; and a tota 1 of 10 in Wood Creek and that 
portion of Glacier Creek downstream of the confluence of Wood Creel<. No 
chinook salmon carcasses were observed. A total of 140 fish had returned 
to the weir with 95 re 1 eased upstream by the date the aeri a 1 survey was 
flown. The aerial count represented 43.5% of the total number of chinook 
salmon released (108) above the weir in 1986. 

By comparison, 444 chinook salm~m were released upstream of the weir in 
1985 ( ADF&G fi 1 es) . An aeri a 1 survey flown under "fair" survey conditions 
on 9 August of that year by the same observer who flew the 1986 survey, 
resulted in documenting only 17.3% (77 fish) of the total season escapement 
(444 fish). However, the 1986 survey was flown after peak of spawning. 

In 1986 a boat survey was attempted by motoring upstream of the weir on 28 
July. However, due to shallow riffle areas the survey was aborted 
approximately 4-5 miles upstream. A total of 16 chinook and 1 chum salmon 
was counted. A second boat survey was made by floating downstream of the 
Wood Creek coho weir site on 31 July. A tota 1 of 48 1 ive and 2 dead 
chinook salmon was counted. This ground count represented 46.3% of the 
total season escapement of 108 chinook salmon. 

A final ground survey was made of Clear Creek by foot on 5 August upstream 
to the confluence of Glacier Creek. Seven carcasses and 19 1 ive chinook 
salmon were observed. 

Other ground surveys were attempted of the Clear Creek drainage in 1986 but 
with unsuccessful results. The most conducive ground surveys are by 
floating downstream from Wood Creek but logistical coordination prevented 
other surveys of this type from being made apart from the one on 31 July. 
Further, the Clear Creek drainage is not conducive to aerial surveys by 
fi xed~wi ng aircraft due to the meandering nature of the stream, dark
colored stream bottom, channel braiding in spring-fed areas, and tall 
timber. These stream characteristics made daily surv€ys impractical and 
thus prevented collection of precise stream life data on chinook salmon. 

Stream Life 

A total of 9 chinook salmon carcasses (5 males; 4 females) was re.covered 
from ground surveys and average time between tagging and recovery was 17.7 
days (range 14-19 days). Males averaged 17 days to recovery and females 
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18.5 days. However~ fish may have actually died prior to the date of the 
survey on which recovered and thus actua 1 time between tagging and death 
was likely less than indicated for each sex. · 

The weir was examined daily for carcasses and 23 were recovered between 19 
July and 5 August. The average number of days between tagging and recovery 
was 14.4 days {range 9-20 days). Average time from tagging to weir 
recovery for males was 15.1 days and 11.5 days for females. These figures 
include an unknown length of time for carcass wash out. Further, 19 of the 
23 carcasses recovered from the weir were males. This may suggest that 
stream life for females in Clear Creek is somewhat longer than that for 
rna 1 es. On the other hand, the 1 ow number of fema 1 es recovered from the 
weir may be due to different spawning behavior and redd defense resulting 
in different wash out patterns. The larger, heavier female carcasses may 
have a tendency to settle in deep pools while the smaller males may be more 
prone to drift downstream. Major et al. (1978), when mentioning the 
difficulty in estimating sex ratio of chinook salmon on the spawning 
grounds, point out the " •.. tendency of females to die sooner than males; 
with their carcasses often disappearing from view ...• " 

Thirteen chinook salmon (7 males; 6 females) died in the holding pens prior 
to egg~take operations. The average time to death for these fish from date 
of tagging was 9.5 days for males and females combined {range 4-19 days). 
Females died on an average of 7 days {range 4-10 days) while males survived 
an average of 11.6 days {range 8-19 days). Actual stream life is probably 
somewhat longer than indicated here due to stress from being held in pens. 

In summary, it is conjectured that male chinook. salmon in Clear Creek 
possess a slightly longer stream life than females, falling somewhere 
between 11.6 and 15.1 days on the average. The average for females is 
estimatea to lie between 7 and 11.5 days. Neilson and Geen (1981) 
estimated spawner residence time for female chinook salmon in the 
Morice River, British Columbia, Canada to vary throughout the spawning 
season with a longer average residence time {13.1 days) for early arrivals 
to the spawning grounds and shorter average residence time (7.7 days) for 
females arriving la.te in the season. They defined spawner residence time 
as the period from first defense of the redd site by a female until it 
permanently vacated the redd. This differs from the total stream 1 ife 
definition adopted in the Clear Creek study. Neilson and Geen did not 
estimate spawner residence time for males. 

Age-Sex~Size Composition 

The male to female ratio of chinook salmon returning to Clear Creek was 
1.00:0.82 (54.2% males; 45.8% females). Percent age composition was 
determined from scales from 139 fish and 5 age groups from 4 brood years 
were represented (Table 4) .. Approximately 29% of the sample was 6-year-old 
females (1980 brood year) which returned as 1.4's. By comparison, nearly 
52% of the sample was represented almost equally by 5- and 6-year-old males 
returning either as 1. 3' s or 1.4' s. The most abundant age groups for sexes 
combined were 56.8% age 1.4; 25.9% age 1.3; 14.4% age 1.5; and 1.4% age 
1.2. Less than 1.5% of the sample possessed 2 freshwater annuli. Length 
frequency distribution for each sex is shown in Figure 3. 

http:1.00:0.82
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SUMMARY 

1. A total of 168 chinook and 79 summer chum salmon returned to the Clear 
Creek weir during operation dates of 1 July through 5 August in 1986. 
It is estimated that 3.6 chinook salmon (21.4%) were of hatchery origin 
based upon the return of 9 marked adults. 

2. Timing of the chinook salmon run in 1986 was slightly earlier than in 
1985 based upon mean date of run passage; occurring on 20 July in 1986 
and 24 July in 1985. The weir was removed in 1986 on 5 August; prior 
to the end of the summer chum salmon run. 

3. All chum salmon and 108 chinook salmon were released above the weir to 
spawn. A total of 46 chinook salmon (17 males and 29 females) were 
artificially spawned for Clear Hatchery brood stock in 1986. An 
estimated 209,100 eggs were obtained for an average of 7,210 
eggs/female. 

4. An aerial survey flown under poor survey conditions during the peak 
spawning period on 27 July accounted for 43.5% of the total chinook 
salmon escapement (108 fish). A peak ground count on 31 July 
accounted for 46.3% of the total chinook salmon escapement. 

5. Precise stream 1 ife data was not obtained for chinook salmon in 1986 
due to difficulty associated with conducting replicate ground surveys 
in the Clear Creek drainage. 

6. The chinook: salmon male to female ratio was 1.00:0.82. The most 
abundant age group was 6-year-olds returning as 1.4•s. Females were 
dom.inated by older aged fish than males: age groups 1.4 and 1.5. 
Males were primarily composed of equal numbers of 1.3 1 s and 1.4•s. 
Less than 1.5% of the fish scales examined possessed 2 freshwater 
annuli. 

CONCLUSIONS 

Although precise stream-1 ife data were not obtained for chinook salmon 
during these studies, there was some evidence from which to conclude that 
males possessed a longer stream-life than females. The average for males 
was estimated to lie between 11.6 and 15.1 days and between 7 and 11.5 days 
for females. 

The Clear Creek drainage is not conducive to intensive ground surveys. 
Heavy vegetative undergrowth (alders and willows) along stream banks, 
numerous deep pools, and water depth, severely hinder accurate foot 
survey observations. Further, the drainage is not conducive to. aerial 
survey by fixed-wing aircraft due to the meandering nature of the stream, 
poor contrast between fish and stream bottom, and channel braiding in 
spring-fed areas. 

RECOMMENDATIONS 

Although determination of total run size and age, sex, and size composition 
data can be easily collected by operation of a weir on Clear Creek, it is 
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recommended that studies which require intensive ground survey effort not 
be continued in this stream in subsequent years. It is recommended, 
however, that aerial surveillance (although made difficult by the nature of 
the stream) be continued to estimate the proportion of total escapement 
observed during peak spawning, should the weir be operated in the future by 
F.R.E.D. Division. Surveys may be of more significance in those years when 
chinook salmon returns are of a larger magnitude than observed in 1986; 
such as was observed in 1985. 
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Apprneix Table l. Pe~er.ta;e Jf ~otal ~!askan :oaae~1al and subsistence catc, of :~inoo~ sa!10~ 
est irnatec to be cf Canadian orii):ir, ; 1982-1985J. a 

iota! :atcii of 
.q:as~in Canadian 

Year Catch Origin Fish 
--------------

1982 152,205 83,~19 

1983 ~85,03.3 :l BS, 138 
1984 162,293 46,54C 
1985 185,959 82,541 

Total 645,490 297,640 

!Mr. 171,37l 74,410 

Percent of 
Catch ;om i cl1 is 

Canadian Origin Souret 

---------------------------------
~.all 

~.011o 

28.68i 
44.m 

IIi lroc:k and ldride 1~83 
Wi lcoc:k 1964 
Wilcock 1985 
Wi 1 cock 1986 

a Proportion of CiMdiin origin dlinook salllon in tlw AliSlWI eaich IIIU Htiuted Neb )'l!ir buR 
upon seal• pattern inaly5e5. 

a Don not inc:l"* District -\ ~ial iNI 11.1bsisttra cnch • enough suples _.. not eollll:tld 
tra. thit District to i ncludt in ipportiONart tliii"Cise. 
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appendi ~ Table 2. ~era~e 1;u1 y ar.d :\IIJlulat i ve f!rO~rt ion of en i nook salaon 
r tlr. ti::~:n~ :. rr :!e&r Creek, !986. 

--------------------
:lay Uate Oaily Cululative P(Cl C~tCl P{C)t~Y Var Calc: 

--------------· 
C6-Jul 0.0060 0.0060 0.00595 1.1895'96 

2 07-Jul 0 0.0000 0.0060 0. ()()()()() 0.000000 
3 08-Jul 0 0.0000 0.0060 0.00000 0. 000000 
4 Q4J-Jul 2 0.0060 o. 0119 0. 02381 o. 738278 
s to-Jul 3 s 0.01~ 0.~ 0.06929 1. 8341J44 
b 11-Jul 0 5 0.0000 0.0298 0.00000 0.000000 
7 1.2-Jul I 6 0.0060 o.om 0.04167 0.394102 
8 13-Jul 5 11 0.~ 0.06SS O.Z3810 1.:515935 
g 1+-Jul 17 28 0.1012 0.1667 0.,1071 3.810995 

10 15-Jul s 33 0.0298 0.1964 0.29762 0.78!53S1 
11 1&-Jul 1 40 O.GU7 0.2311 0.458.13 0.713083 
12 17-Jul 31 71 0.11145 0.4226 2.2t..a 1.815746 
13 16-Jul u 82 0.~ 0.4881 0.85119 0.2989111 
14 19-iul 8 90 0.0476 0.~ O.El!lil O.O&lS 
15 - 20-Jul 12 102 0.0714 0.6071 1.07143 0.001339 
16 .21-Jul It 106 0.0231 0.6310 O.J8095 0.017737 
17 1?.2-Jul 15 121 0.0893 0.1202 1.S1786 0.3099122 
19 23-Jul 4 125 0.0231 0.7440 0.42851 0.195!74 
19 24-Jul 3 128 0.0179 0.7619 0.33929 0.2&6491 
2f) 2S-Jul 1 1~ 0.0417 0.8036 0.83333 0.~ 

21 5-Jul 5 ~~ O.Q298 0.83l3 0.62:500 1.02309! 
22 27-Jill 3 143 0.0179 0.8512 0.39216 O.Ml109 
23 28-Jul g 12 O.Q.'536 0.9041 1.2321~ 3.312229 
2\ 29-Jul 4 15 o.a o.s 0.571U 1.870344 
2S 30-Jul 3 159 0.0179 O.M4 0.4t643 1.7l11~ 

26 31-Jul 1 160 0.0060 0.924 0.15476 o. 702422 
27 01-Aug l 163 0,0179 0.9702 0.~1· 2.51~ 

211 02-AIIg 2 165 0.011! 0.9821 0.3l333 1.969753 
29 o.Hug 2 167 0.0119 0.9940 0.34524 2.287922 
30 OHug 0 167 0.0000 0.9940 0.00000 0.000000 
31 CHug 1 168 0.0060 1.0000 0.18452 1.~ 

Tot1l 168 MIM: 15.1 
Variara: 32.7 
SlD: 5.72 
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Appenn•x r~~le J. Av2ra~e da1ly and CUIIUlativt proportion of chinook sa!1011 
run tiwin~ ~n Cleir Creek, 1~ 

--
Day Date D,a.ily CUIIulatiyg PlCJ CP(CI PCCl+OA'f Var Calc 

1 06-Jul 0 0 0.00000 0.0000 0.00000 o. 000000 
2 07-Jul 0 0 0.00000 0.0000 0.00000 0. 000000 
3 08-Jul 0 0 0.00000 0.0000 0.00000 0.000000 
4 09-Jul 0 0 0.00000 0.0000 0.00000 0.000000 
5 to-Jui 0 0 0.00000 0.0000 0.00000 0.000000 
6 11-Jul 0 0 0.00000 0.0000 0~00000 0.000000 
7 12-Jul 0 0 0.00000 0.0000 0.00000 0.000000 
8 !J-Jul 0 0 0.00000 0.0000 0. 00000 0.000000 
g 1.-Jul 0 0 0.00000 0.0000 o.ooooo 0.000000 

10 15-Jul 2 a 0.00378 0.0031 0,03711 0.31~ 

11 16-Jul • 3 0.00189 O.O<e7 O.oto79 0.12~ 4 

t2 17-Jul 6 9 0.0113-\ - 0. 0170- 0.13611 0.57o\S32 
13 18-Jul 11 20 0.0207! O.OJ78 0.27032 o. n&uJ· 
a 19-Jul 5 25 O.(IOIM 0.0473 0.13233 ' 0.2.7!102 
15 20-JIJl 30 ss 0.0571 0.1040 0.85066 0.961J21t 
16 21-Jul 51 106 0.09641 o.~ 1.54253 0.9367§ 
17 22-Jul 56 1~ 0.10964 0.3100 1.86.1119 0 •• 91470 
18 23-Jul 90 ~ 0.17013 o • ...oe 3.06231 0.21a.9 
19 24-Ju! n 331 0.1-'5 0.6257 2.7&0 0.001999 
20 25-JJ! 23 3S4 0.04348 0.66!2 O.IIII!II O.OlJIM 
21 26-Jul 17 371 0.032:14 0. 7013 0.&7- 0.113920 
22 27-Jul 69 440 0.13043 0.8311 2.86957 l.OUJI1 
23 28-Jul u 411 0.07750 0.90§ 1.71151 1.16M70 
~ 29-Jul 31 512 O.<SQ 0. 967'9 1.~ 1.l971:S1 
25 :J>-Jul 6 :SIS o.ott~ 0.91!2 0.2BIS 0.3252:1 
26 31-Jul 7 52S 0.01323 o • .._ 0.344415 O.li2&8&3 
27 01-41u; 4 29 0.0075 1.0000 0.~16 o.w.• 
28 ~ 0 29 0.00000 1.0000 0.00000 0.000000 
29 03~ 0 29 0.00000 1.0000 0.00000 0.000000 
30 ~ 0 529 0.00000 1.0000 0.00000 0.000000 
31 ~ 0 529 0.00000 1.0000 0.00000 0.000000 

Total 529 MHn: 19.1 
Yri.~ras 9.9 
STD: l.lS 


